Increase in vulnerability to oxidative damage in cholesterol-modified erythrocytes exposed to t-BuOOH.
During the course of radical oxidation, cholesterol may exert seemingly contradictory effects. In order to gain a better understanding of the relationship between cholesterol levels and membrane susceptibility to oxidative damage induced by reactive oxygen species (ROS), here we analyze the integrity and structural stability of cholesterol-modified (enriched or depleted) and unmodified (control) erythrocytes exposed to tert-butyl hydroperoxide. The oxidant significantly increased ROS production, with almost complete oxidation of hemoglobin and a reduction in GSH content in the different erythrocyte groups at 2 mM concentration. These changes were accompanied by losses of cholesterol and total phospholipids, the main decreases being in phosphatidylethanolamine and phosphatidylcholine. The highest lipid loss was found in the cholesterol-depleted group. Fatty acid analyses revealed changes only in peroxidized cholesterol-modified erythrocytes, with decreases in linoleic and arachidonic acids. Fluorescence anisotropy studies showed an increase in the fluidity of the negatively charged surface of peroxidized control erythrocytes. Increased hemolysis and a positive correlation between cellular osmotic fragility and malondialdehyde contents were found in all peroxidized groups. These findings provide evidence that the modification of cholesterol levels in the erythrocyte membrane has provoking effects on peroxidation, with corresponding increases in oxidative damage in the treated cell, possibly as a consequence of lipid bilayer destabilization.